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© Lumlnaire. 



© The luminaire has a concave reflector (1) built up from plane facets (4). The facets are arranged in rows (7) 
which extend between first parallel planes (8) towards the light emission window (3). The facets are also 
bounded by second parallel planes (9). The first and the second parallel planes extend parallel to the axis (2) of 
the reflector, but transversely to one another. Means (30) are present for holding an electric light source (31 ') in 
a plane transverse to the plane of symmetry (6) of the reflector. The luminaire is suitable for concentrating the 
light generated by the light source into a comparatively wide beam and for illuminating a field from a small 
distance with a high degree of homogeneity. 
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The invention relates to a luminaire comprising: 

a concave reflector having an optical axis, an optical centre on said axis, a light emission window, and a 
reflecting surface which surrounds the optical axis, is built up from plane facets, and has a plane of 
symmetry, which facets H 

s are arranged in rows which each extend to the light emission window between first planes, and in 
addition 

are bounded by second planes which are substantially parallel to one another and transverse to the first 
planes; 

means for accommodating an electric light source inside the reflector in a plane transverse to the plane 
jo of symmetry and in the optical centre. 

Such a luminaire is known from US 4,929,863. 

The known luminaire is rotationally symmetrical and suitable for forming a narrow beam from the light 
generated by an electric lamp with a comparatively short light source. The luminaire may thus be used for 
illuminating buildings with a height of 100 m or more, such as towers. The known luminaire may also be 
is used for lighting large areas, such as sports stadiums, in that luminaires are positioned along the 
circumference. Because of the narrow beam, the luminaires do have to be placed on comparatively high 
masts of, for example. 50 m or more. 

The plane facets in the known luminaire are arranged not only in rows which extend to the light 
emission window while being bounded by first planes, but also in continuous circumferential bands which 
20 are bounded by parallel second planes which are perpendicular to the axis of the reflector. 

It is a limitation of the known luminaire that only a small portion of an object positioned at a 
comparatively small distance from the luminaire can be illuminated owing to the narrowness of the beam 
and only with a very high local illuminance, too high for many applications. 

It is an object of the invention to provide a luminaire of the kind described in the opening paragraph 
which is compact and suitable for providing a homogeneous and comparatively wide light beam. 
According to the invention, this object is achieved in that 

the first planes are mutually substantially parallel and substantially parallel to the plane of symmetry 
and " 

the second planes are substantially parallel to the optical axis. 

The luminaire forms a comparatively wide homogeneous beam of the order of 30 to 45- in directions 
transverse to the plane of symmetry, also called "horizontal directions" hereinafter. This width is twice to 
three times as large as the width in the plane of symmetry, also called "vertical direction" hereinafter When 
the luminaire is fitted with a lamp having a light source of high power, for example 1500-2000 W it will as a 
result be highly suitable for illuminating areas such as sports grounds, such as. for example (soccer) 
football grounds and racecourses, from masts of comparatively small height, for example 25 to 35 m 
However, when a reflector of a given dimension has comparatively few comparatively large facets it can be 
used in conjunction with a light source of the same power for the same application at a smaller height of, for 
example, 15 to 25 m. Alternatively, however, the luminaire may accommodate a light source of lower power 
such as, for example, 400 to 1000 W, and be used from smaller heights of, for example, 10 to 20 m for 
interior lighting, for example, for lighting indoor sports halls for various applications. Light sources of 
comparatively low power, such as 100 W or less, may also be used in a luminaire of dimensions adapted to 
this light source. The luminaire may then be used, for example, for indoor lighting, for example in halls or 
rooms, for example office rooms. 

It is an advantage of the luminaire according to the invention that a given individual luminaire is capable 
of accommodating a very wide range of light sources of widely differing dimensions of the light source 
transverse to the plane of symmetry without the beam-forming properties being substantially impaired. On 
the other hand, a light source may be used in luminaires of different dimensions. 

In contrast to the known luminaire, whose reflector resembles a spider's web owing to its facets when 
viewed axially. the reflector of the luminaire according to the invention, when viewed axially, displays a 
pattern of substantially rectangular planes, except at the light emission window. In contrast to the known 
reflector, the first planes are not radial but parallel to one another and also parallel to the plane of 
symmetry, while the second planes are not perpendicular to. but parallel to the optical axis. 

The reflector has points of intersection with the second planes in the plane of symmetry. In a favourable 
embodiment, these points of intersection lie on a curve having an axis and a focus in the optical centre, for 
example, on a parabola. The points of intersection may then He at a first side of the optical axis on a first 
curve, for example on a branch of a first parabola, and at the other side of the optical axis on a second 
curve different from the first, for example on a branch of another parabola, for example a parabola having a 
focus and a greater focal distance, said focus coinciding substantially with the optical centre. That portion of 
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the reflector will then give a wider beam. Those skilled In the art may readily adapt the luminaire to the 
envisaged application through the choice of the curve(s) during design. 

At a first side of the optical axis, the points of intersection may lie on a first curve, for example a 
parabola branch, whose axis encloses an acute angle with the axis of the reflector, and possibly at the other 
side of the optical axis on a second curve whose axis encloses an acute angle of opposite sign with the axis 
of the reflector. The width of the beam in mainly vertical direction can be adjusted thereby and the beam 
may be made asymmetrical. 

A favourable property of the luminaire is that double reflections in the luminaire are avoided to a high 
degree. The luminaire has a high efficiency as a result of this. 

It is favourable when the reflector axis intersects a facet at an acute angle in the plane of symmetry 
and at nght angles in a plane transverse to the plane of symmetry. It is counteracted thereby that the 
reflector throws back radiation onto the electric lamp. This enhances the reflector efficiency still further 
Alternatively, the reflector axis may lie in a second plane so that there is no facet which is intersected by 
the axis, the axis on the contrary being tangent to two facets. The axis may also lie in a first plane so that it 
15 is tangent to four facets. 

In an embodiment of the luminaire having central facets, i.e. facets which are intersected by the plane 
of symmetry, said central facets may have a dimension transverse to said plane which is equal to or greater 
than the length of the light source to be accommodated. Such facets may give the light emission window an 
oval basic shape. Alternatively, the light emission window may have a round basic shape, also in the 
20 presence of such central facets. 

In an alternative embodiment of the luminaire, the reflector has no central facets. The reflector axis then 
lies in a first plane. 

The reflector may have smaller facets locally, for example in a central region intersected by the axis 
than elsewhere, for example around this region. The reflector then has an additional plane, in this region, for 
25 example an additional second plane, which does not extend outside this region. Smaller facets in a central 
region have the result that the light beam formed by the reflector from the light of the lamp has a higher 
centre value than without these smaller facets. 

In a special embodiment, the reflector has in a plane through the axis transverse to the plane of 
symmetry points of intersection with the first planes which lie on a curve which has a focus substantially in 
30 the optical centre, for example on a parabola. The light intensity distribution has a comparatively wide peak 
region in horizontal planes in this embodiment. 

The points of intersection in said plane transverse to the plane of symmetry may, however, be located 
on two parabola branches which each with their focal point are laterally moved away from the plane of 
symmetry. Thereby, the reflector can be made wide enough to accommodate a light source which would 
35 otherwise not fit into the reflector. 

It is also possible that the points of intersection in said plane transverse to the plane of symmetry are 
located on two parabola branches having a different focal distance. It is thereby achieved that the reflector 
generates a light beam which is asymmetric in horizontal directions. 

In a favourable embodiment, the facets adjacent the light emission window in the plane of symmetry 
just cover an angle 0 measured with the optical centre as the vertex, while the remaining facets in this 
plane just cover an angle fi ± 10%. In a modification thereof, the facets adjacent the light emission window 
in the plane through the optical axis and perpendicular to the plane of symmetry just cover an angle y with 
the optical centre as the vertex, while the remaining facets in this plane just cover an angle y ± 10%. The 
advantage of this embodiment and its modification is that the luminous flux increases in the top portion of 
the beam formed by the luminaire. The "top portion of the beam" is here understood to mean: all the light 
radiated at smaller angles to the optical axis than the angle at which half the maximum luminous flux is 
radiated. A favourable result of this is that fewer luminaires are required for illuminating a given field, or 
luminaires fitted with lamps of lower power. Another result is that less light is radiated at comparatively 
great angles to the axis, which light could be unpleasant or dazzling. It is favourable when the facets all 
cover an identical or substantially identical angle in the plane of symmetry. It is equally favourable when the 
facets cover an identical or substantially identical angle in the plane through the axis and perpendicular to 
the plane of symmetry. The values of 0 and y vary with the chosen number of facets in the reflector. 

The luminaire may be used, for example, in a position in which the plane of symmetry is vertical. It is 
favourable then to limit the emission of unreflected light above the reflector axis by means of a screen 
55 mounted above the axis in the reflector. This screen is positioned transversely to the plane of symmetry, at 
a distance from the optical axis. It may be light-absorbing at its side facing away from the axis and 
reflecting at its side facing the axis. Depending on the inclination of the reflector, the screen may even 
substantially prevent radiation above the horizontal plane. 
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The luminaire may accommodate an electric discharge lamp, for example a high-pressure discharge 
lamp with, for example, rare gas, mercury and metal halides, in which the light source is a discharge path 
between electrodes, but alternatively an incandescent lamp such as, for example, a halogen incandescent 
lamp, in which the light source is a filament. The lamp may be entirely inside the reflector. It is favourable, 
5 however, to have the lamp project through the reflector, so that the free ends of its current supply 
conductors are in a comparatively cold spot outside the reflector where they are less subject to corrosion. 
The efficiency may also benefit from this because in this case the means for accommodating the light 
source inside the reflector, such as a lampholder, cannot intercept light. 

The reflector may be separable in the plane transverse to the plane of symmetry in which the lamp can 
w be accommodated. This facilitates lamp insertion. 

The reflector may be accommodated in a housing which may be closed off with a glass plate. 
Alternatively, however, the reflector itself may be, or may be a portion of, the outside of the luminaire. 
It is also possible for an electric light source to be permanently incorporated in the means for accommodat- 
ing a light source inside the reflector. The photometric properties of the luminaire in fact remain unaffected 
is thereby. 

Embodiments of the luminaire according to the invention are shown in the drawing, in which 
Rg. 1 shows a first embodiment in axial view; 
Fig. 2 is a cross-section of the reflector taken on ll-ll in Rg. 1; 
Rg. 3 is a plan view of the reflector according to III in Fig. 1 ; 
20 Fig. 4 is a cross-section as in Fig. 2 of an alternative embodiment; 

Fig. 5 is the light distribution diagram of the first embodiment, measured in the plane of Fig. 2; 

Rg. 6 is the light distribution diagram of the first embodiment measured in a plane through the axis 2 

and perpendicular to the plane of Fig. 2; 

Fig. 7 is the light distribution diagram of the first embodiment with a different light source, measured in 
25 the plane of Rg. 2; 

Fig. 8 is the light distribution diagram of the first embodiment with the same light source as in Rg. 7, 

measured in a plane through the axis 2 and perpendicular to the plane of Fig. 2; 

Fig. 9 is an axial elevation of a further embodiment of the reflector; 

Figs. 1 0 and 1 1 are elevations taken on X and XI in Fig. 9; 
30 Rg. 12 is the light distribution diagram in the plane of drawing of Rg. 10; 

Fig. 13 is the light distribution diagram in the plane of drawing of Fig. 11; 

Fig. 14 is an axial elevation of a further embodiment of a reflector; 

Figs. 15 and 16 are side elevations taken on XV and XVI in Rg. 14; 

Fig. 17 shows the reflector of Fig. 14 in perspective view; and 
35 Rgs. 18 and 19 are light distribution diagrams obtained with a lamp in the reflector of Rg. 14, in the 

plane of Fig. 15 and of Fig. 16, respectively. 

The luminaire of Figs. 1, 2 and 3 comprises a concave reflector 1 with an optical axis 2, an optical 
centre 2' on the axis, a light emission window 3 and a reflecting surface 5 surrounding the optical axis, built 
up from plane facets 4 and having a plane of symmetry 6. The facets are arranged in rows 7 which each 

40 extend between first planes 8 towards the light emission window 3. The facets are also bounded by second 
planes 9 which are mutually substantially parallel and transverse to the first planes 8. 
The luminaire comprises means 30 for holding an electric light source 31' inside the reflector in a plane 
transverse to the plane of symmetry 6 and in the optical centre 2'. In the embodiment drawn, these means 
are formed by two lampholders which can each accommodate a lamp cap of a double-capped electric 

45 lamp. Alternative embodiments, however, may be designed for the use of a single-capped lamp. 

The first planes 8 are mutually substantially parallel, and substantially parallel to the plane of symmetry 
6. The second planes 9 are substantially parallel to the optical axis 2. The luminaire drawn has a housing 
15. The light emission window 3 in the embodiment shown has an oval basic shape with its greatest 
diameter transverse to the plane of symmetry. 

so In the plane of symmetry 6, the reflector 1 has points of intersection 41 (Rg. 2) with the second planes 
9. These points lie on a curve 41 1 having an axis 41 2 and a focus 41 3 which coincides substantially with 
the optical centre 2* of the reflector. This curve is not drawn in the Figure since it would run very closely 
alongside the facets given the scale used and would render the drawing less clear. 

In the plane of symmetry 6 (Rg. 2) at a first side 10 of the optical axis 2, the reflector 1 has points of 

55 intersection 41 with the second planes 9, which points lie on a first curve 41 1 , in the Rgure on a branch of 
a parabola with y 2 = 4*50.5x, and at the other side 1 1 of the optical axis 2 points of intersection 42 with the 
second planes 9, which points lie on a second curve 421 with an axis 422 and a focus 423 different from 
the first curve 41 1 . The second curve in the Rgure is a branch of a parabola with y 2 = 4*51 .5x. The focus 
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^£ZT£££ ^ecta face, 40 at an acute an 9 ,e in the p.ane of symmetry 6 (Fig. 2) 
and ^tr^ct^ = 4-62-5X. in a p-ane through 

the aS I fSSHSUL to £ p.ane of symmetry 6 (Fig. 3). in the embodiment shown, the focuses of the 

wt^^.rinC2^« the contours of the e.ectric high-pressure discharge .amp 31 
to bncco^moda ted a Waiter circ.e 3V is shown which represents the Hght source of the .amp he 
dischaS Z "This arc is shifted away from the centre of the .amp 31 owing to convect.on «ows durmg 
operation The Figure shows the position of the arc when the axis 2 encloses an angle a of 65 w th the 
vertS V The J 3V is then perpendicularly above the centreline (not shown of the lamp 31.The arc : thus 
oasS through the optica, centre. Said angle a is the average of the inclination angles for which he 
Eie drawn was designed. For illumination of a field immediately below the suspension point of the 
uminS e aTal^angle « wi.l be set. and a greater one for a field further removed. Light ray a .s the ray 
S the higheT^ Sectio'n which can .eave the .uminaire without previous reflection on ; the "^^o». 
"en 50 is present in the reflector (see also Figs. 1 and 3). The ray remains below the horizontal H ,n 
to ^ envisaged operation* position of the luminaire. As a result, the .uminaire causes l,tt.e or no sU « Mgt 

m fL 4. the facets 4' in the plane of symmetry 6 at a first side 10 of the opticalax.s 2 "ave points o 
intersection 4V with the second planes 9. which points lie on a first curve 41V. The axis 412 thereo 
onc ost an acute angle with the axis 2 of the reflector 1. The facets 4' at the other side 11 of the optica 
axis have points of intersection 42' with the second planes 9. which points He on a second curve 421 
whose axis 422' encloses an acute angle of opposite sign with the axis 2 of the reflector. 

The focuses 413'. 423' substantially coincide in the optical centre 2". 

Tne luminal of Figs. 1-3 was used with a 2 kW metal ha.ide discharge lamp with a discharge arc of 
110 mm enoth i e a length corresponding to the width of the facets through the plane of symmetry. F gs. 5 
and eThowte meiured distribution of L light intensity of the .uminaire. Fig. 5 shows that the . maximum 
St intensity is obtained at an angle of 65- to the vertical. Substantially no light is emitted nonzontetiy 
90- to the vertical). The distribution is symmetrica, up to the smaller angles to the vertical L where the 
screen 50 (Fig 2) adds light to the beam which would otherwise be lost to the g.ven application, ground 
Zmation ?ecaui it would be radiated upwards. The screen may be omitted in the application for fo 
exempt The i.lumination of wide buildings of small height. The beam has a width of 2 x 7.5' in the vertical 
Diane at the area of half its maximum intensity. . -p» 

Fig 6 shows the light intensity distribution in the horizontal plane through the axis of the lum.naire. The 
horizontal beam width is 2 x 22 • . three times that of the vertical. 

TZTTes x 105 m^ was illuminated from four masts of 32 m height, each mast carrying ten 
luminal es as shown in Figs. 1-3. each containing a 2 kW metal ha.ide lamp and prov.ded with a front plate 
Witt wire meat J ThV illumination values of Tab.e 1 were obtained in that the .uminaires were aimed at 
different positions. 
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E(lx) 


Emlt^Einax 


E mln /E 


420 


0.85 


0.94 


460 


0.67 


0.8 


480 


0.55 


0.72 



so 



55 



in the Table I is the average, E,^ the maximum, and E mln the minimum illuminance. 

T^r™'showrthtt a hgh^verage il.uminance I of 420 lux is obtained with a very high 
homo^enJity high raLTn the second and the third column. Even a 10% higher il.uminance E of 460 lx 
cTSe reaLo with a homogeneity which is very acceptable in practice. The third row of numbers n the 
Sble shows So: grtat th?fleZity is in the design of a lighting 'n = on In ^-h Je kjminaire 
accordino to the invention is used. Even at a 15% higher average illuminance than the first one a 
reaSe homogeneity is still achieved which satisfies the recommendations valid internationally for sports 

9r ° U TS'.uminaire shown has a high efficiency of 80% in spite of the use of a front 

mesh The reflector was made from specularly reflecting anodized aluminium with a reflect.™ y of 0.86. i.e^ 

ae% ol 'the TncSnt light is reflected. The light loss owing to absorption by the reflector in th.s .uminaire ,s 
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0 « of th« nenerated lioht Reflections and absorption caused by the front plate leads to a light loss of 
-UTS?? me ouanTof incident light. Furthermore, the wire mesh accounts for approximately 
JKS o ^tSU the frontV This clear.y shows that, since the MM 
£ muKip!e Elections Inside L luminaire. which would give additional losses, are avo.ded to a h.gh 

former one. S0U rce of small horizontal dimension compared with 

the SS^S* * the same reflector obtained with the said much ^"gt -ur^ wn a 
horizontal dimension of 110 mm illustrates the light-spread.ng effect of the plane facets. A relative 
enlargement of the facets relative to the light source leads to a widen.ng o the beam. ref erence 
In Figs. 9. 10 and 1 1 . parts of the reflector 51 corresponding to parts .n Figs. 1 . 2 and 3 have reference 
numerals which are 50 higher than in the latter Figures. 

Te optical axis 52 of this reflector lies in a second plane 59. so that there .s no facet ^wh.ch ,s 
intersected perpendicularly by the axis, and also in a first plane 58. As a result, there are four facets tangent 
TESLmK a region i intersected by the optica, axis, the reflector «™ >~ 
the Figure two additional planes 59'. which each extend over two rows 57. Smaller facets 54 have been 

'^^efleSor is separable in the plane 62 transverse to the plane of symmetry 56 in which the lamp can 
be a^commodatei xTiight emission window 53 of the reflector is of substantia.* egua. width ,n d.rectons 
transverse to one another and thus has a substantially round basic shape. 

Tthe Sane of symmetry 56. the reflector 51 is tangent to a parabola 461 with an ax.s 462 and a ecus 
463 in me opSca^tre 52?and in a plane through the axis 52 and transverse to the 
a curve in the Fig. a parabola 70. with a focus which coincides substant.ally w.th the optical centre 

Thi^ssure discharge .amp with a discharge arc of 25 mm .ength was accommoda ed In a 
luminaire provided with the reflector 51 with a screen 100 present therein. The lamp consumed a power of 
Z W Z £nt attribution of the light beam formed by the luminaire was measured witf ,th< > lum.na.re 
encfosing an angle of 45- with the vertical, .t is apparent from F.g. 12 that the beam has a width , of 185 m 
IT! of symmetry, and from Fig. 13 that it has a width of 45' in the plane through the ax.s and 
perpendicular to the plane of symmetry. 

S w" S^rT dSgl^ with a discharge arc o, 27 mm .ength was used in a .uminaire 
which had oniy 0 7 time the size of the former luminaire and a light emission w.ndow of on.y 28 cm n 
Smetrre .uminaire created a .ight beam containing 80% of the .ight generated by fh.s .amp w,th ,ts 

"TS? 14 9 "rcomrents corresponding to those of Fig. 1 have reference numera.s which „ , 100 
higher. The luminaire reflector shown has facets 104" adjacent the .ight em.ss.on w.ndow 1 03 ^.n the plane* 
symmetry 106. The reflector has facets 104" adjacent the light em.ss.on wndow 103 ,n the &^ r ™& 
the axis^02 and perpendicular to the plane of symmetry 106. The rema.n.ng facets of 
Unreferenced 104 In the plane of symmetry 106, as is the case in F.g. 10. the reflector .s tangent to a 
p'abonoTe focus lies in the optica, centre 102' (F.g. 15). The reflector J 
the plane through the axis 102 and perpendicular to the plane of symmetry (F.g. 16). as .s the reflector of 
Fia 11 which parabola has its focus in the optical centre. 

TheTacets 104" (Fig. 15) just cover an angle p with a vertex in the optical centre 102'. The other facets 
iru in this Diane iust cover an angle p ± 10% . in the Fig. exactly the angle p. 

Thriacets 104" <Rg 1 6) jus? cow an angle 7 with a vertex in the optical centre 102' the other facets 
104 in this plane just an angle y ± 10%. In the Figure, these facets again just cover the angle -y 

rSmlSTitm this reflector was provided with the high-pressure discharge lamp menfoned above 
A lum.na.re w.m in.s k luminaire was closed off with a glass plate w.th 

IS! » the .amp and the .um.na.re is shown in 
Rgs Tand 19. the luminaire being pointed downwards with its optica, axis at an angle of 45- to the 

^ rP rt d he U olane of symmetry (F.g. 18). the vertical plane, the beam has a maximum luminous intensity I™* 
of 5 260 ccCm for TSSZii wW i.e. the ang.e between the directions in which mm ^ . em,tted o 
13.6-. the vertex being in the optical centre. The flanks of the curve are steep and the base .s low. h.gher 
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in the case of the smaller angles than in the case of the greater angles owing to the presence of the screen 
150 whereby the field to be illuminated receives extra light which would otherwise be lost for useful 
purposes. The low luminous intensity at greater angles demonstrates the low glare risk. The beam has a 
width of 30 * in the plane through the axis and perpendicular to the plane of symmetry. Apart from the 
effect of the screen 150, the beam has a high degree of symmetry. The efficiency of the luminaire is 80%. 

Claims 

1. A luminaire comprising: 

a concave reflector (1) having an optical axis (2), an optical centre (2') on said axis, a light emission 
window (3), and a reflecting surface (5) which surrounds the optical axis, is built up from plane facets 
(4), and has a plane of symmetry (6), which facets 

are arranged in rows (7) which each extend to the light emission window (3), between first planes 
(8), and in addition 

are bounded by second planes (9) which are substantially parallel to one another and transverse to 
the first planes (8); 

means (30) for accommodating an electric light source (3V) inside the reflector (1) in a plane 
transverse to the plane of symmetry (6) and in the optical centre (2'), 
characterized in that 

the first planes (8) are mutually substantially parallel and substantially parallel to the plane of 
symmetry (6), and 

the second planes (9) are substantially parallel to the optical axis (2). 

2. A luminaire as claimed in Claim 1, characterized in that in the plane of symmetry (6) the reflector (1) 
has points of intersection (41) with the second planes (9), which points lie on a curve (411) having an 
axis (412) and a focus (413), which focus lies in the optical centre (2'). 

3. A luminaire as claimed in Claim 2, characterized in that at a first side (10) of the optical axis (2) the 
points of intersection (41) lie on a first curve (411), and at the other side (11) of the optical axis (2) on a 
second curve (421) with an axis (422) and a focus (423) which is different from the first curve (411), 
said focus (423) coinciding substantially with the optical centre (2'). 

4. A luminaire as claimed in Claim 1 or 2, characterized in that the axis (2) of the reflector (1) intersects a 
facet (40) at an acute angle in the plane of symmetry (6), and at right angles in a plane transverse to 
the plane of symmetry. 

5. A luminaire as claimed in Claim 1 or 2, characterized in that in a plane through the axis (2) and 
perpendicular to the plane of symmetry (6) the reflector (1) is tangent to a curve (20) which has a focus 
which coincides substantially with the optical centre (2'). 

6. A luminaire as claimed in Claim 1 or 2, characterized in that the optical axis (52) lies in a second plane 
(59). 

7. A luminaire as claimed in Claim 1 . 2 or 6, characterized in that the optical axis (52) lies in a first plane 
(58). 

8. A luminaire as claimed in Claim 1 or 2, characterized in that the reflector (51) has an additional plane 
(59*) within a region (55') intersected by the optical axis (52). 

9. A luminaire as claimed in Claim 2, characterized in that the facets (104*) adjacent the light emission 
window (103) in the plane of symmetry (106) just cover an angle /3 with a vertex in the optical centre 
(102*), while the other facets (104) in said plane just cover an angle 0 t 10%. 

10. A luminaire as claimed in Claims 5 and 9, characterized in that the facets (104") adjacent the light 
emission window (103) in the plane through the axis (102) and perpendicular to the plane of symmetry 
(106) just cover an angle 7 with a vertex in the optical centre (102'), while the other facets (104) in said 
plane just cover an angle 7 ± 10%. 
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11 A luminaire as claimed in Claim 1 or 2, characterized in that the reflector (51) is separable in the plane 
" (62) transverse to the plane of symmetry (56) in which the lamp can be accommodated in means (80). 

12. A luminaire as claimed in any one of the preceding Claims, characterized in that a screen (50) is 
arranged transversely to the plane of symmetry (6) at a distance from the optical axis (2) for restr.ct.ng 
the emission of unreflected light. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



8 




9 




10 



EP 0 643 258 A1 




11 



EP 0 643 258 A1 




12 




13 



L 



IS 2000 2500 3000 3500 

-I(cd/klm) rib./ 




1500~ 2000 2500 3000 rvTQ 
*I(cd/klm) rlu.O 



14 



EP 0 643 258 A1 




FIG.9 



15 



1. 



EP 0 643 258 A1 




16 



EP 0 643 258 A1 




EP 0 643 258 A1 



240° 210° 165° 135° 120° 




Kcd/klm) 

FIG. 13 



18 



EP 0 643 258 A1 




EP 0 643 258 A1 




20 



FI6.17 



21 



EP 0 643 258 A1 




FIG. 18 



22 



EP 0 643 258 A1 



CD 
(JD 




23 



EUROPEAN SEARCH REPORT 



Application Number 

EP 94 20 2596 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where 
of relevant passag e a 



Relevant 

to I 



CLASSIFICATION OF THE 
APPLICATION gntxajg) 



Y,D 



US-A-4 087 682 (K0L0DZIEJ) 

* column 2, line 15 - line 33 * 

* column 3, line 1 - line 25; figures 1-7 
* 

US-A-4 929 863 (VERBEEK ET AL.) 

* column 5, line 1 - line 31; figures 2,3 
* 

OE-A-24 42 141 (S.E.V. MARCHAL S.A. POUR 
L'EQUIPEMENT ELECTRIQUE DES VEHICULES) 

* page 12, Hne 14 - page 13, line 9; 
figures 1,2 * 

DE-A-27 07 143 (BARTENBACH) 

* page 15, Hne 12 - page 16, line 5 * 

* page 16, Hne 17 - page 17, Hne 5 * 

* page 20, Hne 3 - line 13 * 

* page 27, Hne 15 - page 28, line 9; 
figures 1-3,7 * 

EP-A-0 084 934 (LUCAS INDUSTRIES) 

* claims 1-3; figures 1-3 * 



1-3,5-7, 
12 



1-3,5-7, 
12 



11 



F21V7/09 



TECHNICAL FIELDS 

OntCLol 



1.2 



F21V 
F21P 
F21N 



The present search report has been drawn op for all claims 



THE HAGUE 



Data af ojasMHa of Ua tuna 

14 November 1994 



Martin, C 



CATEGORY OF CITED DOCUMENTS 

X : partJcnlaily relevant if taken alone 

Y : particularly relevant rf combined with another 

document of the same cate 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, 01 

after the filing date 
D : document dted In the apptkattoo 
L t document dted for other reasons 



aber of the same patent family , 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



Id FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




